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Doped lanthanum gallate is a kind of novel electrolytes for intermediate
temperature solid oxide fuel cells (ITSOFCs) due to its high oxygen ion
conductivity, high oxygen ion transference number and good stability. The
development of high performance anode is an important topic for the study of
ITSOFCs based on lanthanum gallate electrolyte. In this thesis, the chemical
stability, activity and an activation phenomenon of Ni-Fe-lanthanum gallate
composite anodes were studied.
Series Ni-Fe-lanthanum gallate composite anodes were prepared using the
impregnation method. The phases of the electrodes were examined using XRD.
The results showed that Ni and lathanum gallate had a good chemical
compatibility. No new phases were observed in the Ni-Fe-Lanthanum gallate
sintered at 1473 K in air. However, Ni reacted with lanthanum gallate after
sintered in H2 at high temperatures. Fe was effective in minimizing the reaction
between Ni and lanthanum gallate. The sintering temperature of electrode and the
composition of lanthanum gallate also affected the reaction between Ni and
lanthanum gallate.
Effects of the composition on the performance of Ni-Fe-LSGMC5 anodes were
characterized using SEM, AC impedance spectrometry and DC polarization
techniques. With the increase in the concentration of Fe in the electrode, the
ohmic resistance and electrode polarization resistance decreased dramatically.
The improvement in the electrode activity after the introduction of Fe was related
to the improved electrode and electrode/electrode interfacial structure and the
deceased reaction between Ni and LSGMC5. The LSGMC5 powders in the
composite anodes showed different effects on the electro-catalytic oxidation of
hydrogen and dimethyl ether (DME). LSGMC5 could have catalytic activity for the













increasing concentration of LSGMC5 in both of the fuels. The anode containing
30 % LSGMC5 powder showed the best electrochemical properties in DME. The
anode doped with 20 % LSGMC5 powder had the best electrochemical properties
in H2. With the further increase in the concentration of LSGMC5 powder in the
electrode, the polarization resistance increased quickly.
The performance of Ni8-Fe2-LSGMC5 anode was enhanced significantly by
polarizing the electrode at high temperatures. Both the ohmic resistance and
electrode polarization resistance of the electrode decreased after the polarization
at high temperatures. The performance of the polarized electrode depended
strongly on the polarization current density, polarization time, and polarization
temperature. The improvement in the electrode performance was related to the
change in the microstructure of the electrode and electrode/electrolyte interface. 
         













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
